Tonsillectomy rates between 1993/94 and 2015/16 decreased by 48% (P < 0.001). Over the same time period, there has been a corresponding 136% increase in tonsillitis admission (P < 0.001) and a 167% increase in peritonsillar abscess admissions, (P < 0.001). Between 1996/97 and 2015/16, there was a 500% increase in deep neck space abscesses (P < 0.001).
| BACKGROUND
Tonsillitis is a common condition with an incidence in general practice of up to 100 per 1000 population a year, in the UK. 1 The majority of cases of tonsillitis occur in the context of viral upper respiratory tract infections, however bacterial infection with Group A beta-haemolytic streptococcus (GAS) is thought to be the cause in 5%-15% of adults presenting with tonsillitis. In children and adolescents, GAS tonsillitis is more common, causing 15%-30% of tonsillitis cases. GAS infections have been increasing, along with resistance to macrolide antibiotics but not to penicillin. A rise in GAS has been reported in Scotland in 2015 and Finland between 1990 and 2010. 2, 3 Scottish Intercollegiate Guideline Network (SIGN) guidelines state tonsillectomy should be performed if patients are suffering from severe recurrent tonsillitis-see Box 1. Tonsillectomy is one of the most commonly performed surgical procedures in the UK, accounting for 20% of all operations performed by otolaryngologists. 4 The SIGN guidelines for the management of sore throat and indications for tonsillectomy were introduced in 1999, with a subsequent revision in 2010. 5 We hypothesised that the decrease in tonsillectomy rate may be associated with an increased rate of admissions for tonsillitis and peritonsillar abscess. The objectives of this paper were:
1. To report national trends for tonsillectomy, tonsillitis, peritonsillar abscess and deep neck space infection in secondary care.
2. To report national trends in sore throat consultations in primary care.
3. To report national trends in all antibiotic prescribing in both primary and secondary care between 2011 and 2015.
| MATERIALS AND METHODS
An observational cross-sectional study was performed. No ethical clearance was required as this project was using anonymous population data from Information Statistics Department (ISD)
Scotland. Safeguards in the ISD extract service do not allow disclosure of potentially patient identifiable information (very small samples).
| Admission data
A bespoke report was commissioned from ISD Scotland. The database was interrogated for the following information: 
| Exclusion criteria
The number of retropharyngeal and parapharyngeal abscesses reported for 1993-1995 was unrealistically high. ICD coding changed from 9 to 10 during this period. ISD Scotland suggested that coding was not correct for this period; therefore, it was excluded.
Statistical analysis was carried out using IBM statistics SPSS 24
(IBM Corp., Armonk, NY). Linear trend tests were performed to look for a significant trend.
| Ethical considerations
Research ethics committee advice was sought using the online tool from the NHS health research authority and Medical Research Council website and was not required (http://www.hra-decisiontools.org.
uk/research). Figure 1 shows the overall trends in Scotland for the tonsillectomy rate, tonsillitis admission rate, peritonsillar abscess rate and
| RESULTS

| Secondary care admissions
BOX 1 Scottish Intercollegiate Guideline Network guidelines for indications for consideration of tonsillectomy
The following are recommended as indications for consideration of tonsillectomy for recurrent acute sore throat in both children and adults:
• Sore throats are due to acute tonsillitis • The episodes of sore throat are disabling and prevent normal functioning
• Seven or more well-documented, clinically significant, adequately treated sore throats in the preceding year or
• Five or more such episodes in each of the preceding 2 years or
• Three or more such episodes in each of the preceding 3 years.
Keypoints
• Tonsillectomy rates decreased after the introduction of SIGN but are now stable.
• Rates of admission to hospital with tonsillitis, quinsy and deep neck space infection are increasing.
• There was a 624% increase in day case tonsillectomy over the study period.
There was a significant decrease in tonsillectomy rates over time (P < 0.001), see Table 1 . There was a significant increase in patients admitted to hospital with tonsillitis (P < 0.001), peritonsillar abscess (P < 0.001) and deep neck space infection (P < 0.001) between 1993/94 and 2015/16, see Table 1 . Although overall the tonsillectomy rates showed a significant decrease, from 2002 the trend flattened out and rates were constant (chi-squared trend P = 0.153). Table 2 shows the total number of bed days for tonsillectomy, tonsillitis, peritonsillar abscess and deep neck space infection. Table 3 shows the length of stay for tonsillectomy, tonsillitis, peritonsillar Table 3 . The largest decrease in length of stay was seen in tonsillectomy (66% decrease), followed by tonsillitis length of stay (58% decrease). Figure 2 shows the rate of patients in Scotland consulting with a GP or practice nurse at least once in the year with tonsillitis/pharyngitis between 2003/04 and 2012/13, and there is a significant 27% decrease in consultation rate per 1000 registered patients (P < 0.001).
| Secondary care bed days
abscess
| Primary care
| Antibiotic prescribing
Figures 3 and 4 demonstrate the trends in primary care and secondary care antibiotic prescribing for all conditions. There was a significant decreasing trend in primary care antibiotic prescribing, P < 0.001. In secondary care, there was a significant increasing trend, P < 0.001. 
| Comparison to other studies
This series from Scotland highlights a trend that is replicated across the UK. 7 Millington and Philips reported an overall downward trend in tonsillectomy procedures, with a twofold to threefold increase in admissions with tonsillitis. 8 
| Bed data
Over the period of this study, there has been a large change in bed utilisation. There has been a significant reduction in bed utilisation for tonsillectomy, a decrease of 85% over the study period. The reduction in bed utilisation for tonsillectomy patients is due to the increase in day case tonsillectomies. Day case tonsillectomy has been demonstrated to be a safe procedure, and this is now standard practice.
There has been a large increase in bed utilisation for patients admitted with tonsillitis, peritonsillar abscess and deep neck space infection. The largest change, an increase of 196% in bed utilisation, was seen in patients admitted with deep neck space infection. These patients are often very unwell and require high dependency and intensive care during their management. Unfortunately, we do not have information on the specific type of bed utilisation, but it would be very useful to know whether the utilisation of high dependency and intensive care beds is increasing in these patients.
| National trends in context of new national policies
The UK now has one of the lowest rates of tonsillectomy in Europe.
Concerns have been raised about potentially exposing some patients Patient education may explain the decreasing trend of patients attending primary care with sore throats, as there has been a large drive to educate the public that sore throats "are viral" and "don't respond to antibiotics." 16 Furthermore, a recent survey has suggested that patients are deterred from seeing their GP due to prolonged waiting times for appointments. 17 These factors may account for the decreasing attendance trend seen in primary care. While these overall trends present an interesting picture, they are not specific to antibiotic prescribing for tonsillitis, making it impossible to draw any firm conclusions. 6 While GPs are under enormous pressure to reduce antibiotic prescribing, the significant decrease in primary care prescribing, while at the same time demonstrating a significant increase in secondary care antibiotic prescribing, suggests that this burden may have been transferred directly from primary to secondary care, with the associated increased costs.
Scottish Intercollegiate Guideline Network guidelines not only suggest that the Centor clinical prediction score can be used to assist the decision on whether antibiotics should be prescribed or not, but also advise that this cannot be relied upon for a precise diagnosis. 5 To date, no clinical prediction score has proven to be highly sensitive and specific for the diagnosis of bacterial tonsillitis.
Other tools which a GP may use to help guide the decision on whether antibiotics should be prescribed include routine microbiology throat swabs and rapid antigen detection tests (RADTs). The SIGN guidelines recommend that throat swabs should not be carried out routinely. 5 Rapid antigen detection tests have been widely adopted in some countries including France and Finland. One argument for using RADTs is that it avoids the empirical use of antibi- blood, it showed high positive and negative predictive values in the distinction between acute viral and bacterial infections, superior to current biomarkers that are used (CRP, Neutrophils). 22 Novel biomarkers such as this may be important for future research in the diagnosis and management of tonsillitis.
The rising admission rates could be related to both the rates and virulence of GAS. Lindsay et al 23 highlighted that Scotland is seeing higher than expected rates of GAS, occurring against a background of increased rates of scarlet fever in the rest of the UK. They also highlighted an increase in the circulating emm types, the most predominant being type 1. Type 1 was most significantly associated with invasive disease. There has been a significant increase in scarlet fever in the UK, with rates at their highest level since 1967; however, it has yet to be established why the rates have increased so much. Clinically, ENT surgeons report that they are seeing more patients being admitted with complications of tonsillitis and mastoiditis. It may be related to the incidence of infection in the community. In 2015, it was noted that levels of invasive group A strep were still raised compared to 2011 and higher than expected over the winter period. 24 Furthermore, recent evidence has suggested that Group A beta-haemolytic streptococcus (GAS) is becoming more virulent. 25, 26 This may help partially explain why more patients are being admitted to hospital with tonsillitis and peritonsillar abscess.
| Tonsillectomy
The efficacy of tonsillectomy has long been debated, with the most recent Cochrane review concluding that "Insufficient information is available on the effectiveness of adeno-/tonsillectomy vs non-surgical treatment in adults to draw a firm conclusion." 27 This has been debated since 1923. 28 The introduction of tonsillectomy with safe general anaesthesia in the 1920s resulted in a decrease in scarlet fever although no reduction in rheumatic fever. is also not without risk. The national tonsil audit reports a post-tonsillectomy haemorrhage rate of 3.5%. 32 There is also the risk of significant blood loss requiring transfusion, the potential requirement for HDU/ITU care if the bleed is significant and the risk of death from significant haemorrhage. It goes without saying that the number of these significant complications should decrease if there are far less tonsillectomies being performed.
| Potential weakness of study
Data from ISD Scotland may have missing or miscoded information;
however, this is unlikely in the event of tonsillectomy and tonsillitis as these are very common and well-defined codes. Many of the OPCScodes were first introduced in 1992, and they have not changed significantly since introduction. We do not have comparable timescale data from primary care to allow a true comparison between primary care and secondary care rates of tonsillitis/sore throat. We don't have long-term data on antibiotic prescribing, and the data we do have it for all antibiotic prescribing, not specific to penicillin.
| CONCLUSION
Tonsillectomy rates decreased significantly with the introduction of the SIGN guidelines; however, the rates have remained stable for over a decade. Over the past 20 years, there has been a steady increase in emergency admissions with "sore throat." As this is a population-based study and we do not have patient-level data, we are unable to draw any firm conclusions as to the cause of more emergency admissions. The paper highlights the difficulty in diagnosing viral and bacterial tonsillitis, with the impact of whether antibiotics should be prescribed. This research highlights the complex nature of this field and shows that further research is warranted.
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